Involvement of reactive oxygen species in the preservation injury to cultured liver endothelial cells.
We have previously demonstrated an energy-dependent injury to cultured liver endothelial cells during cold incubation in University of Wisconsin (UW) solution. In the present study, we report experimental evidence for the involvement of reactive oxygen species in this injury: LDH release during 48 h of cold incubation in UW solution was decreased from 40-55% under aerobic conditions to less than 20% under hypoxic conditions or by the presence of KCN (1 mM). Similar protection was achieved by the addition of the spin trap 5,5-dimethyl-1-pyrroline N-oxide, the hydroxyl radical scavenger dimethyl sulfoxide, or the flavonoid silibinin to UW solution under aerobic conditions. Preincubating the cells with the iron chelator deferoxamine even decreased the injury to less than 5%. The residual injury (as observed after longer incubation times) under hypoxic conditions or in cells preincubated with deferoxamine was no longer energy dependent. The amount of thiobarbituric acid-reactive substances markedly increased during cold incubation of the cells in UW solution. This increase was not observed in UW solution to which KCN had been added, i.e., under the conditions of energy depletion. These results suggest that an iron-dependent generation of reactive oxygen species with subsequent lipid peroxidation is involved in the pathogenesis of the injury to cultured liver endothelial cells in cold UW solution.